Distribution of aromatase immunoreactivity in the forebrain of red-sided garter snakes at the beginning of the winter dormancy.
Until recently, it has been difficult to identify the exact location of aromatase containing cells in the brain. The development of new antibodies has provided a sensitive tool to analyze the distribution of aromatase immunoreactive (ARO-ir) material at a cellular level of resolution. In the present study we examined, for the first time, the distribution of ARO-ir cells in the brain of a reptile, the red-sided garter snake, at the beginning of the winter dormancy. ARO-ir cells were found at all rostro-caudal levels in the red-sided garter snake brain. Although weakly stained cells were distributed throughout the brain, more intensely immunoreactive cells were primarily concentrated in the preoptic area, anterior hypothalamus, septum and nucleus sphericus. Although androgens are elevated upon emergence from hibernation in the male red-sided garter snake, initiation of courtship behavior appears to be independent of direct androgen control. To date, the only known stimulus found to initiate courtship is a period of low temperature dormancy followed by exposure to warm temperatures. Circumstantial data, however, suggest an indirect role in the activation of male copulatory behavior for estrogenic metabolites of testosterone produced in the brain by aromatization during the winter dormancy. This study provides the first documentation of the distribution of ARO-ir cells in a reptilian species and demonstrates that while the aromatase enzyme occurs in most regions of the brain, the ARO-ir cells that appear to contain the highest concentration of enzyme are clustered in brain areas classically associated with the control of courtship behavior and mating in vertebrates. These data are consistent with the idea that estrogens locally produced in the brain may participate in some way to the activation of sexual behavior in this species also. This notion should now be experimentally tested by analyzing annual changes in aromatase activity and immunoreactivity and assessing the effects of pharmacological blockade of the enzyme activity at different times of the year.